Regeneration of peripheral nerves by bioabsorbable polymer tubes with fibrin gel.
We developed two types of nerve conduits, straight tubes, and bellows tubes, for peripheral nerve regeneration with bioabsorbable polymer membranes. Mechanical properties of these straight and bellows tubes were analyzed. 30 straight tubes and 30 bellows tubes were implanted to a nerve defect made in a rat sciatic nerve and the nerve regeneration in the tube was investigated. A half of these tubes were utilized alone and the others were filled with fibrin gel made from coagulated plasma and implanted. Bellows tubes were superior in mechanical characteristics to straight tubes and the inner cavities of the bellows tubes were suitably maintained after implantation. At 4 weeks after operations, remyelinations were observed in the regenerated tissue at the location of the middle parts of the tubes filled with fibrin gel whereas no remyelinations in the tubes without fibrin gel. The use of fibrin gel as filling materials within the tubes significantly enhanced the nerve regeneration. The fibrin gel might be soft nanomaterials significantly enhance the regeneration of the peripheral nerves. We concluded that the developed bioabsorbable bellows tubes filled with fibrin gel were effective for peripheral nerve regeneration.